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Geology and Mineralogy considered with reference to Natural 
Theology. By the Rev. Witutam Bucktanp, D.D., Canon | 
of Christ Church, and Reader in Geology and Mineralogy in 
the University of Oxford. 2 vols. Pickering. London, 1836. 

Concluded from page 23.) 

When we examine the fossil remains imbedded in diluvial ac- 
cumulations, and in the tertiary and secondary strata, we find in | 
the higher part of the series, abundance of the reliquia of land ani- | 
mals, and in the lower portion, equally numerous fragments, and 
skeletons, of those extraordinary species of reptiles allied to existing 
crocodiles, of which the ichthyosaurus, the plesiosaurus, the me- 
galosaurus, and the iguanadon, are some of the most singular 
types. But when we descend still lower in the series of the mineral | 
formations, which constitute the exterior covering of the globe, we | 
lose all traces of beings fitted to inhabit the land, or of those whose 
peculiar structure qualified them for amphibious habits. We there 
evidently look on the bed of an ancient and “ illimitable ocean,” 
and we see the mineralized remains of marine animals only, corals 
of a great variety of species, and of forms and structure differing 
from those now existing, are the principal representatives of the 
animal kingdom which are presented to our view; and these, to- 
gether with a few marine shells, are almost the only organised 
bodies which we recognise, through a considerable interval of geo- 
logical formations, till at last we meet with those only, in which we 
look in vain for any type of animated nature, and which exhibit no 
yestige of life and organization. ‘These last-named beings, al- 
though low in the scale of creation, and far removed from us by 
ages, the duration of which, if not countless, we have at least no 
means of estimating, are not however without importance to man, 
for they have materially contributed to the framework of the globe 
which he inhabits, and their mineralized remains form no incon- 
siderable portion, of some of the boldest and finest mountain 
scenery of which this country can boast. 

The chief depository of these ancient corallines, is the earbon- 
iferous limestone, which prevails so extensively over many parts 
of England and Ireland, forming the base on which reposes our 
principal and most fertile source of national wedlth and prosperity, 
or the strata of coal and ironstone, with which nature has so abun- 
dantly enriched the British Islands. It is in limestones of this 
series, and in others still lower, interposed in irregular bands in 
the greywacke formation, that we behold what are in all probability 
the earliest manifestations of Creative Power, in bestowing that 
most wonderful of its gifts, or life and organization, on the rude 
cand elementary principles of the globe we inhabit. 

“ dark ages” 


Here then, though close on the confines of those 
+})’ void,” 


| new and irresistible confirmation of the argument ? 





of the earth’s history, where we first recognise the mighty 
caused by the absence of the mysterious principles of life and 
organization, may we pause awhile to contemplate the relies of the 
earliest living inhabitants of the globe, and observe whether the 
proofs of wisdom and design are as strongly impressed on them, 
as on the later forms of organic life which we have previously 
surveyed. 

This inquiry is indeed, as before noticed, one of especial in- 
terest, as bearing immediately on the old and favourite idea of | 
certain sceptical philosophers, maintaining an eternal sticcession | 
of things, an indefinite and plastic power of nature to mould and | 
fashion her original elements, into forms congenial with existing 
circumstances, and a power inherent in these beings of chance, to 
alter and modify their species on the same principle, into forms | 
more and more perfect—thus by a strange perversion of human | 
intellect, acknowledging a creation, but denying a Creator, or per- 
haps more correctly, transferring the attributes of Creative Power | 
to fate or chance—the wild and visionary beings of their own | 
disordered and misled imagination | 

We dwell the more upon this argument, because in the earlier | 
days of geological science, the discoveries which had then been | 
made respecting the gradual development of organic life, were 
supposed by many to be rather favourable than otherwise, to such 
aconclusion. Certain it is, that marine zoophytes, occupying of | 
course but a low place in the chain of animated existence, appear 
to have been the earliest inhabitants of the globe, and that only | 
after a long and indefinite interval of time, terrestrial mammalia 
were created; while man, the most complex and perfect type of | 
organization, made his appearance not only late, but /ast in the | 
great chain of animated beings | 

But these facts, as regards the atheistical opinion before noticed, | 
prove nothing, or rather when rightly understood, as at the pre- | 
sent time, they furnish irresistible arguments against it; for while, 
on the one hand, it has been demonstrated by Cuvier and other | 
naturalists, that transmutation of species has no existence in| 
nature, it is now proved by Dr. Buckland, and others, that every 
form of fossil organization was perfect in itself, and not only so, 
but in every respect fitted for those circumstances of our planet, 
under which it had its existence. Not only indeed is this the 
case, but what is even more to the point, we find in many of the | 
most ancient shells, a structure more complicated, and a me 
chanism more refined and exquisite, than we recognise in those 
Species now existing ; thus clearly proving that, unlike the labour | 
of man which slowly advances to the desired end, the perfection 
of Creative Intelligence was co-existent with (so far as we have 
feason to believe) the earliest exercise of its power upon the globe 

We have been thus minute io the refutation of an argument 
which many of our readers may consider hardly required contra | 
diction, because it has been the good ani 
Geological science, both to natural and rev ealed religion, to over- 


| ful specimens of corals and crinoidea piled together in these enclo 


| 
} and on the enduring marks of existence which they have left, we 


| large tracts of country in Northern Europe and North America, 
stance of thie marble is offen almost aa entirely made up of the pete fied 
bones of encrinites, ae a Porn-rick is composed of straws 
to construct his palace and adorn his sep ichre, but there are few who know, 
and fewer still who duly appreciate the surprising fet, that much of this | 
marble is composed of the skeletons of millions of organised beings, 
endowed with life, and ensceptible of enjoyment, which, after performin 
part that was for a while assigned to them in living nature, have contributed 

their remains towards the composition of the mountain masses of the earth." | 


| 

| habitants of the globe being creatures of the most simple organi 

zation only, and of a succeeding gradual development of creative 
skill, the following passages will be sufficient to confirm the senti 


throw by the irresistible power of accurate observation and strict 
induction, this most pernicious doctrine, which is not yet perhaps 
without its followers, although few in comparison to what was the 
case at no very distant period. 
Setting aside the disclosures of revealed religion, as not ad- 
mitted by the class of reasoners to which we have referred, where, 
we may ask, but in the discoveries of geology, could so full and 
complete a refutation of this opinion have been found, as that 
which is thus established on the firm basis of philosophical de- 
monstration ? Or in whatever manner the theory may have been 
opposed by former reasoning, is it not gratifying to produce this 


Thus then we see that the little fossils, or “ petrifuctions,” which 
may have formed the toys of our childhood, or which we m ry have 
used in riper years to decorate a mantel-piece or grotto, without 
considering their nature or origin worthy of a thought, are, in the 
eye of the philosopher, fraught with the most instructive and ex- 
alted lessons, that, although when “ the foundations of the world 
were laid” man existed not, still these “medals of creation,” as 
they have been beautifully termed, have been preserved in all their 
original delicacy of structure, throughout the mighty revolutions 
of the globe, to tell as much of the wondrous tale as it is destined 
for him to know. 

Reflections such as these, were unavoidably sugested by the 
last examples we extracted from Dr. Buckland’s work, descnbing 
the structure of the ammonite and fri/obite, and a similar train of | 
thought must be awakened by some of the following chapters, | 
which are devoted to the consideration of the important fossil | 
family, crinoidea. This class of zoophytes, now rare, and in great 
measure confined to tropical seas, was, during the earlier part of the 





carboniferous epoch, probably the most abundant and most im- 
portant of all existing organized beings, since strata of great thick 
ness, and extendiag over large tracts of country, are almost en- 
tirely composed of their agglutinated fragments, Should our 
readers be acquainted with the neighbourhood of Bristol, or with 
the mountainous parts of Derbyshire, and the north of Eng 
land, they will easily be convinced of the truth of this assertion, 


when we remind them that the “ serew-stones,” so common in some 
of the limestone strata, are the fragments of encriaites, a class be 
longing to the crinoidean family ; and that many of the ornamental 
marbles, quarried in great abundance in these parts of the country, 
are chiefly indebted for their beauty, to the profusion of these fos 
sils which they contain. In the carboniferous limestone districts, 
we have indeed often seen the stone walls which there form the | 
most common enclosures of the land, almost entirely built of this 
encrinal limestone, as being the most common and most abundant 
material which could be procured. It has, indeed, sometimes 


formed the amusement of our leisure hours to examine the beauti 


sures, and we have often extracted from this neglected source some 
of the most perfect and beautiful specimens, as a valuable addition 
to the fossils contained in our cabinet 

Buckland of the fossil 


rinoidea, we now proceed to make our extracts, and the curious 


From the description given by Dr 


and complicated arrangements discernible in the structure of thes 


liniration and surprise 


zoophytes, is well calculited to excite our a 

** Among the fossil families of the radiated division of animals, the geologist | 
discovers one whose liv'ng analogues are seldom scen, and whose vast nume- 
rical extent and extraordinary be auty entitle it to peculior consideration 

** Successions of strata, each many feet in thickness, and many miles fn 
extent, are often half made up of the calcareous skeletons of enerinites ihe 
entrochal marble of Derbyshire, and the black rock in the cliffs of carbon. 
ferous limestone, near Bristol, are well-known examples of strata thus ¢ 
posed, and show how largely the bodies of animals have ox 
tributed, by their remains, to swell the volume of materiale th: 
the mineral world. 

** The fossil remains of this order have been long Know. by the name of 
stone lilies, or encrinifes, and have lately been classed under a separate order 
by the name of crinoidea. 

“ This order comprehends many genera and and is 
ranged by Cuvier after the asteriw, in the division Z wophytes Nearly all | 
these species appear to have been attached to the bottom of the sea, or to 
floating extraneous bodies. 

** The two most remarkable genera of this family have been long known to 
naturalists by the names of cxacrinife and penfacriatle, the former most nearly 
resembling the external form of a lily, placed on a cireular stem; the latter 
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numerous species, 





retaining the general analogies of structure presented by the enerinite, but, 
from the pentagonal form of its stem, denominated pentacrinite 
| genns, called aprocrinifes, ot pear encrinite, exhibits, on a large «scale, the 
component parts of bodies of this family 
at the head of his valuable work on the Crinoidea."’ 


A_ third | 


and hae been placed by Mr. Miller | 


On the prodigious numbers of these zoophytes, which inha 


bited the ancient seas spreading over a large portion of the globe, 


have the following remarks 


‘* We may judge of the degree to which the Individuals of theee species 


multiplied among the first inhabitants of the seo, from the countless myriads 
of their petrified revonine which fill «o many limestone bede of the transition 
formations, and compose vast strata of eatrochal marble, exte nding over 


The sub 
Man applies it | 


ounce 
* th 


Referring to the opinions we before noticed, of the earliest in 


i 


and design, as exhibited in one of the lowest and most ancient 


races of organized beings 


** We have seen that Parkinson calenlates the number of bones in the lily 


1 substantial service of | encrinite to exceed twenty-six thousand. The samber of bones ia the fingers 
and tentacula of the Hriarean pentacrinite amounts st least to s handed | 
thousand ; if to these we add fifty thousand more for the ovsicula of the side- | 


| of things apparently little 


} mouseular fibres, which effect these 
| sele by which they are 
| nitude of the universe, 


| the hur 


i * 
vegetation fulfil 


| ' ’ ¥ . 
existing herbivorous animals, 


| nature 


| mediate 
| forward to a far remote period, and making provisions for a class 


i ie 


| the earlier period of the 


arms, which is much too little, the toral number of bones sil exceed a hun- 
dred and fifty thousand. As cach bone was furnished with at icset 
fasciculi of fibres, one for contraction, the other for expansion, we have 
hundred and fifty thousand bones, and three haadred thousend fascieall 
fibres equivalent to muscles, in the body of a single pentacrinite—an amount 
of muscular apparatus concerned in regulating the ossicula of the skeleton, 
imfin'tely exceeding any that has beca yet observed throughout the entire 
avimal creation, 

** When we consider the profusion of care and exquisite contrivance that 
pervades the frame of every individual in this species of pentacrinite, forming 
bat one of many members, of the almost extinet fumily of Crinol 
and when we add to this the t of * mechaniames that charac. _ 
terise the other genera and species of this curions family—we are almost lost 
in astonishment rt the microscopic attention that has been paid to the welfare 
of creavures, hokling so low a place among the inhabitants of the ancient 
deep ; and we feel a no less irresistible conviction of the aniversal 
and eternal agency of Creative care in the lower regions of orranie life, than 
is forced upon us by the contemplation of those highest com) of ani- 
mal mechanism, which oecur in that paragon of animal organisation, the 


corporeal frame of man."* 

Dr. Buckland concludes his survey of the fossil remains of the 
animal kingdom, by the following observations on the uses and 
habits of certain classes of the family of soophytes ; 


* The gelatinous bodies of these polypes are furnished with the power of 
secreting carbonate of lime, with which they form a basis of attachment and 
cell of retreat. These ealeareous cells not only endure beyond the life of the 
polypes that secreted them, but approach so nearly to limestone in their che- 
mical composition, that at the death of the polype they remain permanently 
attached to the bottem. Thus one generation establishes the basis whereon 
the next fixes its habitation, which is destined to form the foundation of a 
further and continual succession of similar constructions, until the masa, 
being at length raised to the surface of the sea, a limit is thereby put to ite 
further accumulation. 

** The tendepcy of polypes to multiply in the waters of warm climates ia so 
reat, that the bottom of our tropical seas swarms with countless myriads of 
these little creatures, ever actively engaged in constructing their small but 
enduring habitations, Almost every submarine rock, and submarine 
cone and ridge within these latitudes, has become the nucleus and foundation 
of a colony of polypes, chiefly belonging to the genera Madrepora, Astrea, 
Caryophyltlia, Meandrina, and Millepora. ‘The calcareous seeretions of these 
polvpes are accumulated into enormous banks or reefs of coral, sometimes 
extending to a length of many hundred miles ; these continually eising to the 
surface in spots where they were unknown before, endanger the acvigntion 
of many parts of the tropical seas, 

‘If we look to the office these polypes perform in the present economy of 
nature, we find them acting as scavengers of the lowest class, pe 
employed in cleansing the waters of the sea from the impurities which 
even the smaller crastacea, in the same manner as the insect tribes, la thele 
various stages, are destined to fad thelr food by devouring lmpurities cansed 
by dead animal and vegetable matter upon the land, The same system ap. 
pears to have prevailed from the fiiet commencement of life in the most 
ancient seas, throughout that long series of ages whose duration bs attested 
by the varied succession of animal and vegetable exuviw whieh are buried In 
the strata of the earth. Tn all these strata the caleareous habitations of such 
minute and apparently unimportant creatures as polypes, have formed large 
and permanent additions to the solid materials of the globe, and afford a 
striking exemple of the lafluence of walual life upon the mineral condition 
of the earth 

‘If there be one thing more surprising than another in the lovestigntion 
of natural phenomena, Kt is perhaps the influite extent and vaet lo portance 
and losignifieant, Whea we desery an liseet, 
smaller than a mile, movinew with agilty across Ue paper on whl h we write, 
we feel as lnocapable of forming any dictinet conception of the minuthe of the 
movements, and of the atf!l emaller vee. 
nourished, as we are of fully apprehending the » 

We are more perplexed in attempting te com rohan 
the orwanteation of the minutest infeoria, than that of a whale; and one of 
the lnat conclusions atewhich we arrive, is a convietion that the greatest and 
most important operations of nature are conducted by the ogency of atoms 
too minute to be either pe roeptille by the human eye, of comprehensible by 





nan uaderstandiog 

We have now concluded that portion of the treative which is 
devoted to the consideration of fossil remains belonging to the 
animal kingdom, and pass on to the concluding part, which 
describes the general history of fosal vegetation, ‘The considera- 
tion of this lower class of the works of Nature, may not perhaps, 
at first sight, promise to afford arguments so powerful and #0 
derived from the more complicated structure 
yet here we «hall etill find 
the cm, which have been before #o 
often noticed, while in one point of view the subject is even more 
wit is closely connected with pro- 
cessitics and conforte of 


convincing, as those 


and functions of the animal creation 


, , 
une proofs of w jdom and de 


ioportant and more interesting, 
the me 
supply of our daily wants, and 
little namediate con- 
the races of fowl anunale whieh 
previously inhabited the globe, vot under the dominion 
of man, their Mesh kas not contributed to his support, ther skins 
have not furnished him with clothing, nor haw their existence 
ministered to his ¢ iprice. They formed indeed a part of the arent 
acheme of creation, and their foil remains convey the most 


made by the Creator, for 


Na reg 


mere phyweal enjoyments, 


Visions 


the human race rdw the 


ve aeec 


our 
' Se | 
nexion between ourselves anc 


they were 


unportant trutha reg iding the ancient estate of our planet, while, 
us we have before shown, they conteibute much to the moral les- 
all the works of Nature, but otill, as 


sons which we receive from 


| previously observed, they have no mediate and aclf evident con. 


nexion with any of the physical wants and necessities of mankind. 
With fossil vegetation, the case ia widely diferent — not only did this 

"4 , what we may coneeive in some Canes to have been 
its primary object, in affording shelter and nutriment to the then 
but it was destined in the far ex. 
tended scheme of Providence to minister largely to the connforts 
and necessities of mankind, when converted by the alchemy of 
into one of the moat valuable of all ber gifts, or mineral 


coal. Here then we have a moat striking and irresistible argu- 


| ment proving the exiatence of design, not employed upon any un. 


object, or in efllecting any present purpose, but looking 


of beings, whose existence had not even commenc “ld 

The wise economy of Nature amidst all her seeming profusion, 
more apparent than in the formation of coal. tn 
four planet, every circumstance 


i no instance 
haat 
contributed t» produce a vegetatou superlatively luxuriant and 


ry 


| he continent | islands which then exmted, pos- 
| ments we then expressed, and afford a beautiful example of wisdom | abundant, the comtiacnts and ts 


seased a rich and virgin soil, the climate of the whole earth was 
such as now exixts, only in the moat favour ed and tropical regions; 
and the atmosphere of that period was not unprobably better 
suited to luxuriant vegetation than at present, although perhaps 
by no means so well ajapted tw the support of animal life, 











The following extract will convey to the reader some idea of the 
exquisite state of preservation, in which many specimens (or rather 
, easts) of the ancient vegetation of the globe is still preserved, 


although by far the larger portion has been completely altered in 
its texture and appearance, by the changes which converted it into 


coal :— 
4‘ The Newcastle coal-ficld is at the present time supplying rich materials 
the Fossil Flora of Great Britain, now under publication by Professor 
and Mr. Hutton. The plants of the Bohemian coal-field laid the 
Geandation of Count Sternberg’s Flore du monde primitif, the publication of 
Which commenced at Leipsic and Prague in 1820. 

“Li and Hutton state (Fossil Flora, vol. i. p. 16) that ‘it is the 
Deds of , or argillaceous schistus, which afford the most abundant sup- 
of these curious relies of a former world; the fine particles of which they 
@re com having seated up and retained in wonderful perfection and 
Beauty, the most delicate forms of the vegetable organic structure. Where 
shale forms the roof of the workable seams of coal, as it generally does, we 
have the most abundant display of fossils, and this, not perhaps arising so 
‘much from any peculiarity ir these beds, as from their being more extensively 
known and examined than any others. The principal deposit is not in im- 
mediate contact with the coal, but about from twelve to twenty inches above 
Mt; and such is the immense profusion in this situation, that they are not un- 
frequently the canse of very serious accidents, by breaking the adhesion of 
the shale-bed, and causing it to separate and fall, when by the operation of 
the miner the coal which supported it is removed. After an extensive fall of 
this kind has taken place, it js a curious sight to see the roof of the mine 
covered with these vegetable forms, some of them of great beauty and deli- 

; and the observer cannot fail to be struck with the extraordinary con- 
fasion, and the numerous marks of strong mechanical action exhibited by 
their broken and disjointed remains.’ 

“+ A similar abundance of distinctly preserved vegetable remains, occurs 

out the other coal-fields of Great Britain. But the finest example I 
have ever witnessed, is that of the coal-mines of Bohemia just mentioned. 
The most claborate imitations of living foliage upon the painted ceilings of 
Italian palaces, bear no comparison with the beauteous profusion of extinct 
‘vegetable forms, with which the galleries of these instructive coal-mines are 
vethung. The roof is covered as with a canopy of gorgeous tapestry, en- 
Fiched with festoons of most graceful foliage, flung in wild, irregular pro- 
fasion over every portion of its surface. The effect is heightened by the con- 
trast of the coal-black colour of these vegetables, with the light ground-work 
of the rock to which they are attached. The spectator feels himself trans 
—_* as if by enchantment, into the forests of another world ; he beholds 

#, of forms and characters now unknown upon the surface of the earth, 

ted to his senses almost in the beauty and vigour of their primeval 

Kite: their scaly stems, and bending branches, with their delicate apparatus 
of foliage, are all spread forth before him; little impaired by the lapse of 
countless ages, and bearing faithful records of extinct systems of vegetation, 
which began and terminated in times of which these relics are the infallible 


5. 
** Such are the grand natural herbaria wherein these most ancient remains 
of the vegetable kingdom are preserved, in a state of integrity, little short of 
their living perfection, under conditions of our planet which exist no more.” 


As among fossil animals, we find many of extraordinary form 
and structure; so among fossil vegetation, we find peculiarities 
equally remarkable, of which the following passage respecting the 
‘stigmaria, affords an instance :— 


“* The recent discoveries of Lindley and Hutton have thrown much light 
wpon this very extraordinary family of extinct fossil plants. 

“ The centre of the plant presents a dome-shaped trunk or stem, three or 
four feet in diameter, the substance of which was probably yielding and 
fleshy ; both its surfaces were slightly corrugated, and covered with indis- 
tinct circular spots. 

* From the margin of this dome there proceed many horizontal branches, 
Varying in number in different individuals from nine to fifteen; some of 

branches become forked at unequal distances from the dome ; they are 
all broken off short, the longest yet found attached to the stem was four 
fect and a half in length. The extent of these branches, when outstretched 
and perfect, was probably from twenty to thirty feet. The surface of each 
branch is cove. ed with spirally disposed tubercles, resembling the papillwe at 
the base of the spines of echini. Fiom each tubercle there proceeded a 
eylindrical and probably succulent leaf; these extended to the length of 
several fect from all sides of the branches. The leaves, usually in a com- 
state, are found penetrating in all directions into the sand-stone or 
Shale which forms the surrounding matrix; they have been traced to the 
length of three feet, and have been said to be much longer. 

“In many of the strata that accompany the coal, fragments of these 
plants occur in vast abundance; they have been long noticed in the sand. 
stone called Gannister and Crowstone, in the Yorkshire and Derbyshire coal- 
fields, and have been incorrectly considered to be fragments of the stems of 


** The discovery of the dome-shaped centres above described, and the 
Jength and forms of the leaves and branches render it highly probable that 
the stigmariw were aquatic plants, trailing in swamps, or floating in still 
and shallow lakes, like the modern stratiotes and isoctes. From such 
situations they may have been drifted by the same inundations, that trans- 

the ferns and other land vegetables, with which they are associated 

the coal formation. The form of the trank and branches shows that they 

could nut have risen upwards into the air; they must therefore either hive 

trailed on the ground, or have floated in water. The stigmaria was pro- 

bably dicotyledonous, and its internal structure seems to have borne some 
analogics to that of the euphorbiacew."’ 

We cannot pass without notice, the following short and beautiful 
history of coal; it is written in the true spirit of philosophy, and 
shows how differently things are viewed by the man of science, 


and by the ordinary observer ;— 


“ Few persons are aware of the remote and wonderful events in the 
economy of our planet, and of the complicated applications of huwan in- 
dustry and science, which are involved in the production of the coal that sup- 

with fuel the metropolis of England. The most early stage to which 
we can carry back its origin, was among the swamps and forests of the 
meval earth, where it flourished in the form of gigantic calamities, and 
stately lepidodendra, and sigill.riw, From their native bed, these plants 
were torn away, by the storms and inundations of a hot and humid climate, 
aud transported into some adj cent lake, or estuary, or sea. Here they 
oated on the waters, until they sank saturated to the bottom, and being 
buried in the detritus of adjacent lands, became transferred to a new estate 
among the members of the miseral kingdom. A long interment followed, 
during which a course of chemical changes, and new combinations of their 
vegetable elements, have converted them to the mineral condition of coal. 
By the elevating force of subterranean fires, these beds of coal have been 
uplifted from beneath the waters, to a new position in the hills and moun- 
tains, where they are accessible to the industry of man, From this fourth 
stage in its adventures, our coal has again been moved by the labours of the 
miner, assisted by the arts and sciences, that have co-operated to produce 
the steam -engine and the safety-lamp. Returned once mire to the light of 
day, and a second time committed to the waters, it has, by the aid of naviga- 
tion, been conveyed to the scene of its next and most considerable change by 
fire; a change during which it becomes subservient to the most important 
wants and convenicnces of man. In tiis seventh stage of its long eventful 
Ristory, it seems to the vulgar eye to undergo annihilation ; its elements are 
indeed released from the mineral combinations they have maiotained for 
ages, but their apparent destruction is oaly the commencement of new su - 
eessions of change and activity. Set free from their long imprisonment, 
they return to their native atmosphere, from which they were absorbed to 
take t in the primeval vegetation of the earth. To-morrow, they may 
contribute to the substance of timber, in the trees of our existing forests ; 
and having for a while resumed their place in the living vegetabie kingdom, 
may, re long, be applied a second time to the use and benefitof man. And 
when dec*y or fire shell once more consign them to the earth, or to the 
atmosphere, the same elements will enter on some further department, of 
their perpetual ministration, in the economy of the material world. 


The information we at present possess with regard to the nature 
of fossil vegetation, is briefly summed up in the fellowing pas 


** The following is a summary of what is yet known, respecting the vary- 
ag conditions of the Flora of the three great periods of geological history we 


have been coosidering. 
“The most characterisfc distinctions between the vegetable remains of 


these periods are as follows :—In the first period, the predominance of vas 
cular cryptogamic, and comparative rarity of dicotyledonous plants. In the 


** Ais the known speties of living are more than fifty thousand 
and the stndy of fossil botany is as Sut in its infaney, it is probable that 
a large amount of fossil species lies hid in the bowels of the earth, which the 
discoveries of each ng year will be continually bringing to light. 


2 


‘* The plants of the first period are in a great measure composed of ferns, 
and gigantic equisetacee ; and of families, of intermediate character between 
existing forms of lycopodiacee and conifere, c.g. lepidodendria, sigillariz, 
and stigmari« ; with a few conifere. 

“Of plants of the second period, about one-third are ferns ; and the 
greatest part of the remainder are, cycadew and conifere, with a few liliacex. 
More species of cycadew occur among the fossils of this period, than are 
found living on the present surface of the earth. They form more than one- 
third of the total known fossil Flora of the secondary formations ; whilst of 
our dctual vegetation, cycadew are not one two-thousandth part. 

‘* The vegei- tion of the third period approximated closely to that of the 
existing surface of the globe. 

** Among living families of plants, sea-weeds, ferns, lycopodiacer, equi-~ 
setacer, cycadex, and conifere, bear the nearest relations to the earliest 
forms of vegetation that have existed upon our planet. 

‘* The family which has most universally pervaded every stage of vegetation 
is that of conifer ; increasing in the number and variety of its genera and 
species, at each successive change in the climate and condition of the surface 
of the earth. This family forms about one three-hundredth part of the total 
number of existing vegetables. 

‘* Another family which has pervaded all the series of formations, though 
in small proportions, is that of palms. 

‘The view we have taken of the connexions between the extinct and 
living systems of the vegetable kingdom, supplies an extensive fund of argu- 
ments, and lays open a new and large field of inquiry, both to the physiolo- 
gist, and to the student in physio-thcology. 

‘* In the fossil Flora, we have not only the exis:ing fundamental distinctions 
between endogenous and exogenous plants, but we have also agreement in 
the details of structure, throughout numerous families, which indicates the in- 
fluence of the same laws, that regulate the development of the living mem- 
bers of the vegetable kingdom. 

‘* The remains of fructification, also, found occasionally with the plants of 
formations, show still further, that the principles of vegetable re-production 
have at all times be n the same. 

‘* The exquisite organizations which are disclosed by the microscope, in 
that which to the naked eye is but a log of lignite, or a lump of coa!, not 
only demonstrate the cdaptation of means to ends, but the application also 
of similar means, to effect corresponding ends, throughout the several crea- 
tions which have modified the changing foi ms of vegetable life. 

‘* Such combinations of contrivances, varying with the varied conditions 
of the earth, not only prove the existence of a designer from the existence of 
method and design ; Lut from the connexion of parts, and unity of purpose, 
which pervade the entirety of one vast and complex, but harmonious, whole, 
show that one, and the same mind, gave origin and efficacy to them all.”’ 


On the proofs of design, exhibited by the general phenomena of 
the coal formation, we have the following remarks :— 

** It remains to consider some of the physical operations on the surface of 
the globe, to which we owe the disposition of these precious relics of a for- 
mer world, in a state that affords us access to inestimable treasure of mineral 


coal, 

‘* We have examined the nature of the ancient vegetables from which coal 
derives its origin, and some of the processes through which they passed in 
their progress towards their mineral state. Let us now review some further 
important geological phenomena of the carboniferous strata, and see how far 
the utility arising from the actual condition of this portion of the crust of the 
globe, may afford probable evidence that it.is the result of foresight and 


design. 




















‘* It was not enough that these vegetable remains should have been trans- 
ported from their native forests, and buried at the hottom of ancient lakes 
and estuaries and seas, and there converted into coal; it was further neces- 
sary that great and extensive changes of level should elevate, and convert 
into dry and habitable land, strata loaded with riches, that would for ever 
have remained useless, had they continued entirely submerged beneath the 
inaccessible depth wherein they were formed ; and it required the exercise of 
some of the most powerful machinery in the dynamics of the terrestrial globe, 
to effect the changes that were requisite to render these elea.ents of art and 
industry accessible to the labour and ingenuity of man. Let us briefly ex- 
amine the results that have been accomplished. 

** The place of the great coal-formation, in relation to the other series of 
strata, is shown in our first section. This ideal section represents an ex- 
ample of dispositions which are repeated over various areas upon the crust of 
the lobe. 

‘* The surface of the earth is found to be covered with a series of irregular 
depressions or basins, divided from one another, and sometimes wholly sur- 
rounded by projecting portions of subjacent strata, or by uns ratified crys- 
talline rocks, which have been raised into hills and mountains, of various 
degrees of height, direction, and continuity. On either side of these more 
elevated regions, the strata dip with more or less inclination, towards the lower 
spaces between one mountain range and another. 

** This disposition in the form of troughs or basins, which is common to 
all formations, has been more particularly demonstrated in the carboniferous 
series, because the valuable nature of beds of coal often causes chem to be 
wrought throughout their whole extent. 

** One highly beneficial result of the basin-shaped disposition of the carbo- 
niferous strata has been, to bring them all to the surface around the circum. 
ference of each basin, and to render them accessible, by sinking mines in 
almost every part of their respective areas. An uninterrupted inclination in 
one direction only, would have soon plunged the lower strata to a depth in- 
accessible to man. 

** The basin of London affords an example of a similar disposition of the 
tertiary strata reposing on the chalk. The basins of Paris, Vienna, and of 
Bohemia, afford other examples of the same kind. 

‘* The secondary and transition strata of the central and north-western dis- 
tricts of England, are margiual portions of the great geological basin of 
northern Europe ; and their continuations are found in the plains, and on the 
flanks of mountain regions on the continent. 

** These general dispositions of all strata in the form of troughs or basins 
have resulted from two distinct systems of operations, in the economy of the 
terraqueous globe ; the first prodcucing sedimentary deposits, (derived from 














second, the approximation to equality of vascular cryptogamic, and dicoty- 
ledonous plants. 
rarity of vascular cryptogamic plants. 
two-thirds are dicotyledonous. 
** The remains of monocotyledonous plants occur, though sparingly, in 
of geological formations. 
number of fossil plants as yet described is about five hundred ; 


Iu the third, the predominance of dicotyledonous, and 
Among existing vegetables almost 
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the materials of older rocks, and from chemical precipitates,) on those lower 
spaces into which the detritus of ancient elevated regions was transported by 
the force of water; the second raising these strata from the sub-aqueous 
regions in which they were deposited, by forces analogous to those whose 
effect we occasionally witness, in th tremendous movements of land, that 
form one of the phenomena of modern earthquakes."’ 


The following extract from Sir J. F. W. Herschel’s “ Discourse 
on the Study of Natural Philosophy,” is qaoted by Dr. Buckland, 
in illustration of another part of his argument, and as it relates to 
subjects coming immediately within the province of our publica- 


tion, we quote it entire :— 

** It is well known to modern engineers that there is virtue in a bushel of 
coals, properly consumed, to raise seventy millions of pounds weight a foot 
high. This is actually the average effect of an engine at this moment work- 
ing ia Cornwall. 

** The ascent of Mont Blane from Chamouni is considered, and with jus- 
tice, as the most toilsome feat that a strong man can execute in two days. 
The combustion of two pounds of coal would place him on the summit. 

** The power which man derives from the : se of mineral coal, may be esti- 
mated by the duty done by a pound, or any other given weight of coal con- 
sumed in working a steam-engine ; since the quantity of water that the 
engine will raise to a given height, or the number of quarters of corn that it 
will grind, or, in short, the amount of any other description of work that it 
will do, is proportionate to that duty. As the principal working of mineral 
veins con only be continued by descending deeper every year, the difficulty of 
extracting metals is continually on the increase, an@can only be overcome by 
those enlarged powers of draining which coal, and the steam-engine, alone 
supply. It would be quite impossible to procure the fuel necessary for these 
engines, from any other source than mineral coal. 

‘* The impertance of coal should be estimated, not only by the pecuniary 
value of the metals thus produced, but by their further and more important 
value, when applied to the infinitely, varied operations and productions of 
machinery aod of the arts. 

** It has been calculated that in this country about 15,000 steam-engines 
are daily at work ; one of those in Cornwall is said to have the power of a 
thousand horses, the power of each horse, according to Mr. Watt, being 
equal to that of five and a half men; supposing the average power of each 
steam-engine to be that of twenty-five horses, we have a total amount of 
steam. power equal to that of about two millions of men. When we consider, 
that a large proportion of this power is applied to move machinery, and that 
the amount of work now done by machinery in England, has been supposed 
to be equivalent to that of between three and four hundred millions of men 
by direct labour, we are almost astounded at the influence of coal and iron 
and steam, upon the fate aod fortunes of the human race. ‘ It is ow the 
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Dr. Buckland proceeds in continuation :— 


‘« We need no further evidence to show that the presence of coal is, fran 
especial degree, the foundation of increasing 
and of improvement in almost every art which administers to the necessities 
and comforts of mankind. And, however remote may have been the periods 
at which these materials of future beneficial dispensations were laid up in 
store, we may fairly assume, that, besides the immediate effected 
at, or before the time of their deposition in the strata of the earth, an ulterior 
ae Sg? wi view to the my be. of man, formed part of the design, with 
which they were, ages ago, disposed in a manner so admirably ada: to 
benefit of the human cans.” dassiets ey 

Referring to the various breaks and dislocations of the strata, 
and the marks of violence and disorder which they often manifest, 
Dr. Buckland makes the following observations in the chapter de- 
voted to the “ Proofs of design in the effects of disturbing forces 


on the strata of the earth :”— 

‘* Elevations and subsidences, inclinations and contortions, fractures and 
dislocations, are phenomena, which, although at first sight they present only 
the appearance of disorder and confusion, yet when fully understood, demon- 
strate the existence of order, and method, and design, even in the operations 
of the most turbulent, among the many mighty physical forces which have 
affected the terraqueous globe. 

7 7 


* 

‘* In our last chapter we considered the advantages of the disposition of 
the carboniferous strata in the form of basins. It remains to examine the 
further advantages that arise from other disturbances of these strata by 
Saults or fractures, which are of great importance in facilitating the opera- 
tions of coal mines ; and to extend our inquiry into the more general effect of 
similar dislocations of other strata, in producing convenient receptacles for 
many valuable metallic ores, and in regulating the supplies of water from 
the interior of the earth, through the medium of springs. 

‘*T have elsewhere observed that the occurrence of faults, and the ia. 

clined position in which the strata composing the coal es are lly 
laid out, are facts of the highest importance, as connected with the acces. 
sibility of their mineral conte.ts. From their inclined position, the thin 
strata of coal are worked with greater facility than if they had been hori- 
zontal ; but as this inclination has a tendency to plunge their lower extre- 
mities to a depth that would be inaccessible, a series of faults, or traps, is 
interposed, by which the component portions cf the same fcrmation are 
arranged in a series of successive tables, or stages, rising one behind another, 
and elevated continually upwards towards the surface, from their lowest points 
of depression. A similar effect is often produced by undulations or contor- 
tions of the strata, which give the united advantage of inclined position, and 
of keeping them near the surface. The basin-shaped structure which so fre- 
quently occurs in coal fields, has a tendency to produce the same beneficial 
consequences, 
‘* But a still more important benefit results from the occurrence of faults 
or fractures, without which the contents of many deep and rich mines would 
have been inaccessible. Had the strata of shale and grit, that alternate 
with the coal, been continuously united without fracture, the quantity of 
water that would have penetrated from the surrounding country, into any 
considerable excavations that might be made in the porous grit beds, would 
have overcome all power of machinery that could profitably be applied to 
the drainage of a mine ; whereas by the simple arrangement of a system of 
JSaults, the water is admitted only in such quantities as are within control. 
Thus the component strata of a coal field are divided into insulated masses, 
or sheets of rock, of irregular form and a:ea, not one of which is continuous 
in the same plane over any very large district ; but each is usually separated 
from its next adjacent mass, by a dam of clay, impenetrable to water, and 
filling the fissure produced by the fracture which caused the fault.’’ 





Another and very remarkable instance of design, in the disturb- 
ing forces which have fractured the crust of the globe, consists in 
their having given origin to mineral veins, those great repositories 
of metallic wealth. We extract the following passages from the 
observations made by Dr. Buckland on this curious, and to us 


peculiarly interesting, subject :— 

‘* Metallic veins are of most frequent occurrence in rocks of the primary 
and transition series, particularly in those lower portions of stratified rocks 
which are nearest to unstratified crystalline rocks. They are of rare occur- 
rence in secondary formations, and still more so in tertiary strata. 

‘* A few metals are occasionally, though rarely, found disseminated through 
the substance of rocks. Thus tin is sometimes found disseminated through 
granite, and copper through the cupriferous slate at the base of the Hartz, 
at Mansfeld, &c. 

‘* The most numerous and rich of the metallic veins in Cornwall, and in 
many other mining districts, are found near the junction of the granite with 
the incumbent slates. These vary in width from less than an inch to thirty 
feet and upwards ; but the prevailing width, both of tin and copper veins in 
that county, is from one to three feet; and in these narrower veins the ore 
is less intermixed with other substances, and more advantageously wrought. 

** Several hypotheses have been proposed to explain the manner in which 
these chasms in solid rocks have become filled with metallic ores, and with 
earthy minerals, often of a different nature from the rocks containing them, 
Werner supposed that veins were supplied by matter descending into them 
from above, in a state of aqueous solution ; whilst Hutton and his followers 
imagined that their contents were injected from below, in a state of igneous 
fusion. A third hypothesis has been recently proposed, which refers the 
filling of veins to a process of sublimation from subjacent masses of intensély 
heated mineral matter, into apertures and fissures of the superincumbent 
rocks. A fourth hypothesis considers veins to have been slowly filled by 
segregation, or infiltration; sometimes into contemporaneous cracks and 
cavities, formed during the contraction and consolidation of the originally 
soft substances of the rocks themselves, and more frequently into fissures 
produced by the fracture and dislocation of the solid strata. Segregation of 
this kind may have taken place from electro-chemical agency, continued 
during long periods of time. 

** The total quantity of all metals known to exist near the surface of the 
earth (excepting iron) being comparatively small, and their value to mankind 
being of the highest order, as the main instruments by the aid of which he 
emerges from the savage state, it was of the utmost importance that they 
should be disposed in a manner that would render them accessible by his in- 
dustry; and this object is admirably attained through the machinery of me- 
tallic veins. 

‘* Had large quantities of metals existed throughout rocks of all forma- 
tions, they might have been noxious to vegetation: had small quantives 


| been disseminated through the body of the strata, they would never have re- 


paid the cost of separation from the matrix. These inconveniences are ob- 
viated by the actual arrangement under which these rare substances are 
occasionally collected together in the natural magazines afforded by metallic 
veins. 

‘*In my Inaugural Lecture I have spoken of the evidences of design 
and benevolent contrivance, which are apparent in the original forma: 
tion and disposition of the repositories of minerals ; in the relative quantities 
in which they are distributed; in the provisions that are made to render 
them accessible, at a certain expense of human skill and industry, and at the 
same time secure from wanton destruction and from natural decay; in the 
more general dispersion of those metals which are most important, and the 
comparatively rare occurrence of others which are less so; and stil! further 
in affording the means whereby their compound ores may be reduced to a state 
of purity. 

i +» however, which arises from the utility of these dispositions 
does not depend on the establishment of any one or more of the explanatiost 
proposed to account for them. Whatever may have been the means wh 
mineral veins were charged with their precious contents—whether segreg®* 
tion or sublimation were the exclusive method by which the metals were &&- 
cumulated—or whether each of the supposed causes may have oj 
simultaneously or consecutively in their production—the existence of the# 
veins remains a fact of the highest importance to the human race: and 
although the disturbances, and other processes in which they have origi 
may have taken place at periods long antecedent to the creation of our speci® 
we may reasonably infer, that a provision for the comfort and convenience 
the last and most perfect creatures He was about te place upon its surfat 
was in the providential contemplation of the Creator, in his primary di 
of the physical forees, which have caused some of the earliest and most ™ 
lent perturbations of the globe."’ 

Among the most obvious, and yet perhaps least regarded pros 


of design, which the surface of the globe presents, we may enum® 
rate the beautiful provisions for affording a constant and abundast 
supply of that essential element, water. As we derive this fo 
entirely from the atmosphere, in the shape of rain, had all 
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various strata been equally permeable to it, the supply thus obtained, 
would have sunk at once into the deep recesses of the earth, and been 
entirely lost to the use of man. Qn the other hand, were all strata 
impermeable to water, the surface of the globe, or at least all the 
lower and most habitable portions of it, would have presented a 
dreary swamp, incapable of sustaining either the existence of man, 
or of many of the domestic animals which are most essential to his 
use. What then may we ask, can be a clearer proof of intelligence 
and design, than the existing state of the earth in this respect? 
Strata impermeable to water, are nicely interposed between others 
which it can freely penetrate; and net only has this been done, 
but a series of dykes are introduced, which divide these natural 
reservoirs, in a manner highly beneficial to man; the result of these 
nice adjustments being, that scarcely any portion of the earth's 
surface, is destitute of this important element. 

From the chapter which Dr. Buckland has devoted to the con- 
sideration of this subject, we extract the following passages, con- 
veying some curious information with regard to artesian wells :— 


** It appears that there are extensive districts in various parts of Europe, 
where, under certain conditions of geological structure, and at certain ieveis, 
artificial fountains will rise to the surface of strata which throw out ro 
natural springs, and will afford abundant supplies of water for agricultural 
and domestic purposes, and sometimes even for moving machinery. The 
quantity of water thus obtained in Artois is often sufficient to turn the wheels 
of corn-mills. 

** In the tertiary basin of Perpignan, and the chalk of Tours, there are al- 
most subterranean rivers having enormous upward pressure. 
an artesian well in Roussillon rises from thirty to fifty feet above the surface. 
At Perpignan and Tours, M. Arago states, that the water rnshes up with so 
much force, that a cannon-ball placed in the pipe of an artesian well is vio- 
lently ejected by the ascending stream. 

* In some places application has been made to economical eagpeness of the 

r temperature of the water rising from great depths. In yurtemberg, 

Von Bruckmann has applied the warm water of artesian wells to heat a paper 
manufactory at Heilbronn, and to prevent the freezing of common water 
around his mill-wheels. The same practice is also adopted in Alsace, and at 
Canstadt near Stutgardt. It has even been proposed to apply the heat of 
ascending springs to the warming of green-houses. Artesian wells have 
long been used in Italy, in the duchy of Modena; they have also been suc- 
cessfully applied in Holla.d, China, and North America. By means of 
similar wells, it is probable that water may be raised to the surface of many 
of the sandy deserts of Africa and Asia, and it has been in contempla- 

jon to construct a series of these wells along the main road which crosses 
the Isthmus of Suez. 
‘1 have felt it important thus to enter into the theory of artesian wells, 
because their more frequent adoption will add to the facilities of supplying 
fresh water in many regions of the earth, particularly in low and level dis- 
tricts, where this prime necessary of life is inaccessible by any other means ; 
and because the theory of their mode of operation explains one of the most 
important and most common contrivances in the subterranean economy of 
the globe, for the production of natural springs. 
«* By these cou,pound results of the original disposition of the strata and 
their subsequent disturbances, the entire crust of the earth has become 
one grand and connected apparatus of bydraulic machinery, co-operating in- 
cessantly with the sea and with the atmosphere, to dispense unfailing supplies 
of fresh water over the habitable surface of the land.’ 


Dr. Buckland now proceeds to consider the “ proofs of design, 
in the structure and composition of unorganized mineral bodies,” 
and with extreme happiness forms this subject into an admirable 
supplement to the well-known argument, with which Paley com- 
mences his masterly work on Natural Theology -— 


*« «In crossing a heath,’ (says Paley,) ‘ suppose I pitched my foot against 
a stone, and were asked how the stone came to be there; I might possibly 
answer, that for any thing I knew to the contrary, it had lain there fer ever : 
nor would it perhaps be very easy to show the absurdity of this answer.’ 

** Nay, says the geologist, for if the stone were a pebble, and the adven- 
tures of this pebble may have been many and various, and fraught with 
records of physical events, that produced important changes upon the sur- 
face of our planet ; and its rolled condition implies, that it has undergone 
considerable locomotion by the action of water. 

** Or, should the stone be sandstone, or part of any conglomerate, or frag- 
mentary stratum, made up of the rounded detritus of other rocks, the ingre- 
dients of such a stone would bear similar ev dence of movements by the force 
of water, which reduced them to the state of sand, or pebbles, and transported 
them to their present place, before the existence of the stratam of which 
they form a part ; consequently no such stratum can have lain in its present 
place for ever. iy el ; 

Again, should the supposed stone contain within it the petrified remains 
of any fossil animal or fossil plant, these would not only show that animal 
and vegetable life had preceded the formation of the rock in which they are 
imbedded; but their organic structure might afford examples of contrivance 
and design, as unequivocally attesting the exercise of intelligence and power, 
as the mechanism of a watch or steam-engine, or any other instrument pro- 
duced by human art, bears evidence of intention and skill in the workman 
who invented and constructed them. 

‘* Lastly, should it even be granite, or any crystalline primary rock, con- 
taining neither organic remains, nor fragments of other rocks more ancient 
thao itself, it can still be shown that there was @ time when even stones of 
this class had not assumed their present state, and consequently that there 
is not one of them which can have existed, where they now are, for ever. 
The mineralogist has ascertained that granite is a compound substance, made 
up of three distinct and dissimilar simple mineral bodies, quartz, felspar, 
and mica, each presenting certain regular combinations of external form and 
internal structure, with physical properties peculiar to itself. And chemical 
analysis has shown that these several bodies are made up of other bodies, all 
of which had a prior existence in some more simple state, before they en- 
tered on their present union in the mineral constituents of what are supposed 
to be the most ancient rocks, accessible to human observation. The crys- 
tallographer also has further shown that the several ingredients of granite, 
and of all other kiads of crystalline rocks, are composed of molecules which 
are invisibly minute, and that each of these molecules is made up of still 
smaller | more simple molecules, every one of them combined in fixed and 
definite proportions, and affording at all the successive stages of their analy- 

sis, presumptive proof that they possess determinate geometrical figures. These 
combinations and figures are so far from indicating the fortuitous result of 
accident, that they are disposed according to laws the most severely rigid, 
and in proportions mathematically exact.”’ 


In following up this argument, Dr. Buckland states the follow- 


ing powerful conclusions :— 

“ When we have in this manner traced back all kinds of mineral bodies 
to the first and most simple condition of their component elements, we find 
these elements to have been at all times regulated by the self-same system 
of fixed and universal laws which still maintains the mechanism of the ma 
terial world. In the operation of these laws we recognise such direct and 
constant subserviency of means to ends, so much of harmony, and order, and 
methodical arrangement, in the physical properties and proportional quanti- 
ties, and chemical functions of the inorganic elements ; and we further see 
such convincing evidence of intelligence and foresight in the adaptation of 
these primordial elements to an infinity of complex uses, under many future 
systems of animal and vegetable organizations, that we can find no reason- 
able account of the existence of all this beautifal and exact rye cal it we 
accept not that which wou'd refer its origin to the antecedent will and power 
of a Supreme Creator; a Being, whose nature is confessedly incomprehensi 
ble to our finite faculties, but whom the ‘things which do appear’ proclaim 
to be supremely wise, and great, and good."’ 





The water of 


mineralogy, although the youngest of the sciences, are inferior to 
none in the number, or in the force of the arguments, which they 
have added to Natural Theology; and that science fully confirms 
the declaration of the Inspired Historian of Creation, that “ in the 
beginning, God created the heaven and the earth ;’ 
magnificent work was ended, that “ God saw every thing that he 
had made, and behold, it was very good.” 
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race. 

** These and kindred branches of inquiry, co-extensive with the very matter 
of the globe itself, form the sub) 
pursued, as a : 
miveral kingdom is exclusively its own; and of the other two depart - 
meats of nature, which form the vegetable and animal kingdoms, the founda- 
tions were laid in ages, whose records are entombed in the interior of the 
earth, and are recovered only by the labours of the » who in the 
petrified organic remains of former conditions of our planet, deciphers docu- 
ments of the wisdom in which the world was created. 

** Shall it any longer then be said, that a science, which unfolds such 
abundant evidence of the being and attributes of God, can reasonably be 
viewed in any other light than as the efficient auxiliary and handmaid of re- 
ligion ? Some few there still may be, whom timidity or prejadice or want of 
opportunity allow not to examine its evidence; who are alarmed by the 
novelty, or surprised by the extent and magnitude of the views which geology 
forces on their atteation, and who would rather have kept closed the volume 
of witness, Which has been sealed up for ages beneath the surface of the earth, 
than impose on the student in natural thevicgy the duty of studying its con- 
tents; a duty, in which for lack of experience they may anticipate a hazard- 
ous or a laborious task, but which by those engaged in it is found to afford a 
rational and righteous and delightful exercise of their highest faculties, in 


70d, 

‘* The alarm however which was excited by the novelty of its first dis. 
coveries has well-nigh passed away, and those to whom it has been permitted 
to be the humble instruments of their promulgation, and who have steadily 
persevered, under the firm assurance that ‘ truth can never be opposed to 
truth ;' and that the works of God when rightly anderstood, and viewed in 
their true relations, and from a right position, would at length be found to be 
in perfect accorJance with his word, are now receiving their high reward, in 
finding difficulties vanish, objections gradually withdrawn, and in — the 
evidences of geology admitted into the list of witnesses to the truth of the 
great fundamental doctrines of theology. 
** The whole course of the inquiry which we have now conducted to its 
close, bas shown that the physical history of our globe, in which some have 
seen only waste, disorder, and confusion, teems with endless examples of 
economy, and order, and design ; and the result of all our researches, car- 
ried back througs the unwritten records of past time, has been to fix more 
steadily our assurance of the existence of one supreme Creator of all things, 
to exalt more highly our conviction of the immensity of his perfections, of 
his might and majesty, his wisdum, and goodness, and all sustaining pro- 
vidence ; and to penetrate our understanding with a profound and sensible 
perception of the ‘ high veneration man's intellect owes to God,’ 
** The earth from her deep foundations unites with the celestial orbs that 
roll through boundless space, to declare the glory and show forth the praise 
of their common Author and Preserver ; and the voice of natural religion ac- 
cords harmoniously with the testimonies of revelation, in ascribing the origin 
of the universe to the will of one eternal and dominant Intelligence, the Al- 
mighty Lord and Supreme First Cause of all things that subsist-——* the same 
yesterday, to-day and for ever’—* before the mountains were brought 
fort, or ever the carth and the world were made, God from everlasting, and 
world without end.’ ’’ 
We have now conducted our readers to the conclusion of Dr. 
Buckland’s admirable volume—an appropriate termination of the 
series of treatises to which it belongs, and an imperishable monu- 
ment of the scientific knowledge and ability of its author. We 
have followed him through all the ramifications of his argument, 
whether derived from the mineral structure of the massive fabric 
of the globe, and its arrangements for the support and habitation 
of the human race, from the structure and adaptations of those 
extinct races of beings which the eye of man never saw, and of 
whose existence his mind had no conception, till at the powerful, 
the magic call of scientific research, they were summoned from the 
dark and hidden recesses of the globe, to give testimony to the 
skill and intelligence with which they were framed, and to unite in 
one great and uniform scheme, both existing organisation, and the 
most ancient beings which were formed by Creative Power. ‘These 
extinct races have been passed in review before us—we have seen 
that each was perfect in its kind, each fitted to perform “ the part 
decreed by Heaven” —we have found equal manifestations of Wis 
dom and Intelligence in the cumbrous animals that trod the ancient 
land--the gigantic reptiles that thronged the ancient shores--the shells 
and corals that inhabited the depths of the primeval ocean. We have 
surveyed the vegetation of the ancient earth, and traced some of the 
singular peculiarities which characterised it—we have seen also the 
beautiful dispensations by which it has been made subservient to 
some of the most important wants and necessities of man, and 
rendered the basis of the commercial industry, the opulence and 
high civilisation of our own country 
ancient and terrible convulsions of nature, when the earth may lite 


We have seen that even the 


rally be said, to have “ reeled to and fro,” and to have been “ removed 
like a cottage,” have, by a similar provision, been made to administer 
largely to human happiness and civilisation We have traced the re- 
volutions by which fertility has been given to the otherwise sterile 
materials of our globe, and by which water, that essential element 
of our daily sustenance, has been carefully distributed over all 


parts of its surface. We have seen, in fact, that geology and 


and when the 


When we find this broad and indisputable coincidence between 
science and revelation, on the grand and leading facts disclosed by 
each, is it not folly to insist on minor points of discrepancy which, 
we may fairly presume, are apparent only, and will (as others have 
been) be better understood in time? Is it not folly to rake up in 
all its pristine virulence, the bitter, the uncharitable, the persecuting 
spirit which, centuries ago, would in a like manner have stifled 
some of the sublimest natural truths, which it has ever been per- 


mitted to the human intellect to discover? These questions we 








The concluding portion of the work at which we have now 
arrived, is appropriately devoted to a beautiful and powerful gene- 
ralization of the various phenomena of which it has previously taken 
a minute survey. Several striking quotations are given from the 
works of some of our most eminent writers and philgsophers, | 


thowing how the most gifted minds, both of the present and of | discoveries, which disclose to us the vast lapse of time which has 
past aves, have bent in lowly and humbie adoration before their occurred, since Creative Power was first exerted upon the globe 
| which we inhabit 


Creator, the one God, “ maker of all things 
The following admirable passages, in which Dr. Buckland con- 


| 
* If then it is admitted to be the high and peculiar privilege of our human 


suming to announce (or rather make allusion to) those geological 


| the human mind could unassisted attain to, the idea is indeed con- 
tradictory to the Divine attributes ; for it cannot be supposed that 
perfect Wisdom would reveal to its creatures, that which it had 


ask with serdusness, and we gneve that it should be necessary to 
ask them; but need we call to mind the rancour with which the 


author we have been considering, has of late been assailed, for pre- 


Revelation was not intended to teach those natural truths which 







eee aie, ace ce ot semen hat tes . 
worlds, which engage the contemplation astronomer, the largest Natural Theology, its striet coincidence 

sublime subject of physical inquiry which occupy . 7 : 
par fortis oun tbieting Sto tere eee plain and unequivocal passages of Scripture. In. the minds f 
eee ee Enc ams OS> that on sth we Cou, many well qualified to form a judgment on the subject, all 
upon its surface, and of its m adaptations to the support of its | time when (as is now the case with astronomy) it shall be so 
present inhabitants, and to the physical and moral condition of the human ; 


multiplying the evidences of the existeace and attributes and providence of 
iod 


of Sciences the fossil head of « bear, called the great 
Cuvier 


given thew capstity to iiseestr. “ 


all. The feeling we inculcate, would be far more wise and 
more charitable, than to attempt to brand with the stigma of irre- 
ligion, the laborious and indefatigable interpreters of Nature's 
records, who teach alone the truths which she reveals to them. 

In concluding our notice of this treatise, we may observe, that 
little need be added to the opinions, we have on many oecasions 
incidentally expressed, regarding its merits. Any elaborate criti- 


cism on a work which has at once risen so high in public estiina~ 
tion, and of which a large edition has been seld off in the course 
of a few weeks, would be both needless and misplaced. Dr, 
Buckland has performed essential service both to Geology and 
Natural Theology, by thus placing them in their proper relation 
towards each other. He has proved that the beautiful lines of 
the poet— 
** These, as they change, 
Are but the varied God 
are as applicable to the vast and far remote revolutions of the 
ancient world, as they are to the changes of season, which each 
passing year brings before us. Dr. Buckland has indeed ably ac- 
complished the noble task assigned to him; more than this we 
need not say, and higher praise than this, we feel could not be 


given. 
A new and improved Geological and Mineralogical Map of — 
and Wales, and a large portion of Scotland, as far north asx 
dee and Forfar, showimg also the Inland Navigation by meana of 
Rivers and Canals, with their elevation in Feet above the Level 
of the Sea, together with all the Railroads and principal Roads. 
By J.and C. WauKenr, Second Edition. 
On the first appearance of this map in the early of the present 
year, it obtained from ue that pwd me notice of which it appeared de- 
serving, and we are glad to find that the degree of public encouragement 
which it has received, has been such as to render another edition neces- 
sary, before the year has expired. The extreme value and im of 
geological maps to various classes of society, and more expec to’ the 
miner and engineer, must be so universally felt and acknowledged, that 
any argument on the subject would be superfluous, and the highest degree 
of merit must ever be awarded to those gentlemen (Mr, Smith and Mr, 
Greenough), whose indefatigable and laborious exertions, firat effected 
the great work of completing a geological map of this country. lt is, 
however, in the nature of works of thin kind to be p ve, to, grow 
with the growth of the science, and to become more t and more ex- 
act, in proportion to the increasing number of observers by whom the 
study is cultivated, 
To those who are conversant with the subject, we need hardly remark 
that every volume of the transactions of the Geological Society which ep- 
pears, renders more perfect some hitherto obscure local detaile of British 
geology; the same observation indeed applies to the transactions of 
several provincial scientific societies, and to the various works on geolo- 
Kicw. science, which from time to time issue from the press, We may 
say more than this, that nota pit or a well can be sunk, nor a road, @ 
canal, or a railway be formed, without adding some valuable local infor. 
mation on the internal structure of the district in which they are situated, 
and so general is the present diffusion of geological knowledge, that it 
rarely happens this information is lost, for want of an observer resident 
on the spot, who, although perhaps little skilled in’ the more abstruse 
branches of the science, is often thoroughly conversant with the 
details of his own immediate neighbourhood. The publication of the 
Ordnance Geological Survey, has also added a large fund of accarate 
materials towards a new map of this kind, but at present limited of course 
to a comparatively small portion of the country. 
Although in the sources we have pointed out, and in the local know. 
ledge of individuals, a large fund of materials was in existence, from 
which a new and more accurate geological map of thin country might be 
compiled, the accomplishment of this object was far from being easy. It 
still remained to collect all these seattered sources of information, and 
skilfully to arrange them, and put them together, Many districts still 
required further revision from residents on the spot, and many imperfeo- 
tions and anomalies could only be reconciled by @ similer reference, 
In the work before us, however, all these difficulties have been success. 
fully surmounted, and the proprietors, Messrs. J. and C, Walker, have 
produced a geological map of England, Wales, and the southern part of 
Scotland, which is not only highly creditable to themselves, but valuable 
to the public, from the accurate and varied information which it containa, 
To those who are interested in the mines and mineral productions of this 
country, the mineralogical information which it exclusively conveys, munt 
be of considerable interest ; while to the engineer, the canals, with their 
locks and levels, and the lines of railway, both in progress and completed, 
must form an extremely valuable addition to the ordinary information af @ 
geological map. 

In the present edition we observe many minute ee te bee 
portion, and a new and very important feature in the introduction of the 
southern part of Scotland, including Edinburgh ané Glasgow, and therefore 
the great carboniferous and manufacturing districts of that country, A 
section across the north of England, from St. George's Channel to the Ger. 
man Ocean, bas also been introduced, and the original seetion, from the 
Land's End to the coast of Suffolk, has been much improved; the sane 
mineralogical features which characterize the map, have now been given 
on both the sections. In the delineation of the various lines of railway, 
both in progress and contemplated, very great care has evidently been 
bestowed ; every railway of any importance is shown, and the lines, in 
many instances, we are informed, have been laid down by their respective 
engineers, and in others have been reduced from authorized plane om @ 
large scale. 

A work presenting at a glance such valuable and various species of in. 
formation on many subjects of the highest importance, as connected 

with science and with some of the most important interests of thin country, 
must carry with it its own recommendation; and we sincerely hope that 
the spirited exertions of the proprietors, may be duly estimated by the pub. 
lic, and rewarded by that extensive sale of the map, which can alone ren 
pay them for the labour and expense bestowed on its compilation. We 
are pleased to learn that in thin difficult task, great assistance -has been 
rendered by geologists in various parts of the country, who have furnished 
numerous local corrections, in those districts coming immediately ander 
their own observation, thus giving a considerable degree of original value 
to this work, the only one which can be said to exhibit, with clearness and 
accuracy, the progress of British geology up to the present time, 





Almighty Futher, these 





An Introduction to the Study af Geology ; designed to Sacilitate a 
general acquaintand® with the principal Facts and Theoretical De. 
ductions of that Science, more particularly aa applied to the infernal 
Structure of Great Britain. By Yaxventon Bunn, Whitaker, 
Ave Maria-lane, and J. and C. Walker, Burieigh-street, London, 1836, 


We regret that this work reached us too late for review in this week's 


journal, but it shall be noticed in our neat, 





A Fossit Bean.—M. Larrey recently presented to the French Academy 


cavern bear 
It was found in the grottos of Mialet, department of Gard. t 


does not appear that there at present existe any species at all resem 

it, and the excellent state of preservation in which it was discovered 
duced M. Larrey to purchase it 
examination, for the purpose of drawiag up @ report upon it. 


M. St. Hilaire was charged with ite 





















































TABULAR VIEW OF RAILWAYS FOR WHICH ACTS H 





THE MINING JOURNAL. _ 


AVE BEEN OBTAINED DURING THE LAST SESSION, 








- [Abstracted from a statement in the “ Railway Magazine,” by Joun Tuomurson, Esq.) 




















’ Length of Cost Estimated Aonual 
Titles. | Cupltad. | “Matinate. Lise. wie, | svaeun expenses. tT qadent 
2 4 Miles. £ £ £ 2 | £ 

Ar>roath and Forfar......  Rotthonley Viaat: 70,000. 69,460 = 154 4548 8779 2900 84 | 1 in 200 
ee RE eee 50,000 45,242 7 6545 6728 3000 a | Lin 118 
Birmingham, Bristol, and ‘Thames Junction. 150,000 93,488 2k 32,517 18,897 5400 9 1 in 780 
Birmingham, Derby, and Stonebridge ..-...j 630,000 | 630,000 Kh | 13,570 80,513 539 83 1 in 304 
Birmingham and Gloucester ......... 950,000 889,703 526 16,299 155,854 52,000 | 1 in 300 
Bolton and Leigh ............66656- 60,000 60,000 4 lial eicite sees rr kan | 
Bristol and Exeter ses <a 1,500,000 = 1,330,670 754 16,633 259,311 86,437 114 | Lin278 | 
Cheltenhum and Great Western. 750,000 743,000 458 15,500 117,429 39,143 ca 1 in 292 | 
Deptford Pier Junction .............+.. | 60,000 60,000 4 134,866 7900 2000 10 ata 
Dablin and Drogheda ewecev owe ' 600,600 600,000 324 18,558 93,389 32,500 10 | tin40o0 | 
Dundee and Arbroath .. 0.6... es eee eee 100,000 90,844 163 5651 31,556 11,377 20 | 1 in 1000 
Edinburgh, Leith, and Newhaven. teeeceees | 100,000 99,735 2, 28,612 24,104 S686 154 | Lin 22 
Gateshead and Durham (Great North of Eng.) 1,000,000 659,85) 4g 19,164 82,545 36,642 64 | 1 in 264 
Hull and Selby... teehee ete ee ee eter cues | 400,000 384,636 304 12,523 64,310 26,347 9 | 1 in 500 | 
Leeds and Derby (North Midland) ...... 1,500,000 1,500,000 72 20,737 317,698 | 158,804 104 | 1 in 290 | 
London and Blackwall (Commercial) : 600,000 £00,000 3 183,588 83,564 27,855 of lin 330) | 
London and Cambridge (Northern & Eastern)! 1,200,000. 1,200,000 53 22,641 290,702 116,280 14 1 in 330 
London and Dover (South-Eastern) 1,400,000 | 1,324,649 694 11,850 350,587 175,293 — | 1 in 100 
London and Norwich (Eastern Counties) | 1,500,000 = 1,500,000 1264 11,850 502,909 150,000 234 | 1 in 330 

| London Grand Junction ......... 600,000 600,000 2% 228,57 113,559 40,000 12¢ | 1 in 273 

{ Monchester and Leeds pees eeeeees 1,300,000 1,400,000 604 21,443 228,963 114,481 89 | 1 in 277 

| Merthyr Tydvil and Cardiff... ..........+-. 400,000 256,000 244 7729 44,529 8000 12 lin 734 
Midland Counties... sep teeees eees 1,000,000 £97,180 54 12,460 179,420 75,000 10 lin 1174 

Newcastle and North Shields....... j 120,000 106,152 7 14,712 23,023 8109 12 1 in 180 

| Preston and Longbridge . T peeved 40,000 30,000 7 4151 6333 1500 17 1 in 150 
Sheffield and Rotherham Wie sep eae 100,000 90,000 54 11,803 37,252 18,626 18§ | 1 in 132 
Thames Haven Railway and Dock. 450,000 450,000 4 17,012 122,039 40,679 18 | 1 in 500 
Tremoutha Harbour and Railway . 165,000 141,545 14 2076 13,158 4600 5 1 in 122 
Ulster ......+.. cell ute! - Valens 600,000 539,447 364 14,916 93,063 36,000 94 1 in 200 
York and North Midland........... 370,000 370,000 244 11,700 83,538 33,415 134 | 1 in 664 


By the above statement, it appears that thirty railway bills passed the legislature during the last session for new lines, the length of which is 994 miles, 
1 furlong, #6 yards; the estimated cost of formation 17,595,000/., or at the rate of 17,700/. per mile; and the annual expense of workicg and maintenance 


mile, The most expensive lines are the London Grand Junction, the estimated cost of which is 228,571/. per mile, 


and the expecse of working 


7il. 

15,233!. per mile; the London and Blackwall Commercial, the estimated cost of which is 183,588/. per mile, and the cost of working 85231. per mile; and 
the Deptford Pier Junction, the estimated cost of which is at the rate of 134,566/. per mile, and the cost of working at the rate of 45001. per mile. Of 
the thirty railways above entunerated, nineteen have no tumels, and the remaining eleven have twenty-seven, the length of which is eleven miles, seven 


furlongs, thirty-five yards 


ar, upon an average, 775 yards each. Of these tunnels five are upon the Leeds and Derby, of the length of 3208 yards ; four 


upon the Northern and Eastern, of the length of 1770 yards ; four upon the South-Eastern, of the length of 5874 yards ; and three upon the Ulster line, of 


the length of 1200 yards. 
onc miles, and most of them of small radius. 


The most objectionable curves are upon the Manchester and Leeds line, of which there are 
The curves upon the other lines are generally favourable. 


thirty-three in a distance of forty- 
Of these thirty railways, seventeen have no 


inclined planes to be worked by assistant engines, cither stationary or locomotive; the remainiug thirteen have twenty-four planes to be so worked, of 
which three are upon the Manchester and Leeds line; the first is four miles long, and the second four and a half miles, both of them with an inclination of 


ono in 165; the third is three miles seven furlongs in length, with an inclination of 1 in 130, 


‘the length of which is four furlongs 151 yards, with an inclination of one in nine. 
And the Merthyr Tydvil and Cardiff has three short self-acting planes, with inclinations of one in 


The Eastern Counties, the Dundee and Arbroath, and the Sheffield and Rotherham lines 


with an inclination of one in fifteen and two. thirds, 
eighteen, one in twenty, and one in twenty-five respectively. 


have established the best traffic cases ; the former showing a clear profit of twenty-three and a half per cent. upon the capital employed, 


} The steepest inclined plane is upon the Tremoutha Railway, 
The Newcastle and North Shields Railway has a plane 400 yards long, 


the next twenty 


percent., and the last eighteen and a half per cent. Of all the long lines yet projected, the Eastern Counties is the cheapest, and shows the greatest 


amount of traffic. 


CURRENCY OF THE UNITED STATES, 


nuttin 

The gold evinage, it appears, began in 1795, and from that date, until 
1453, there were struck 2,541,127 pieces, value 12,000,000 dollars. Of 
that coinage not one piece was in circulation when Jackson became Pre- 
sident. ‘That effect is attributed “ partly to the erroneous value of gold, 
and partly to interested efforts to substitute paper.” Tn 1854 what is 
termed that erroneous value was reformed, and sinee that period about 
9,000,000 have been coined, which amonnt, it is colenlated in circula- 
tion. The coinage of silver was aleo commenced in 1795, and at the 
end of last year there had been coined to the amount of BASVSS5,682, or 
105,512,462 pieces : but no dollars had been coined since TROD, Up to 
Vhat period 1,500,000 cogle dollars had been coined, and yet not one of 





them is now in circulation. 
as of the gold eagle, it is caleuleted, will be in circulation in March next. 
4 eagle half-dollars nearly 78,000,000 of pieces had been coined, but not 
one is now in circulation; 4,967,629 quorter-dollars have been eoined 
d, and of that monber 5,092,112 were made and 
issued under General Jackson's From the like period 
fhere have been struck 10,650,100 dimes, and 10,555,215 half-dimes, 
and two-thirds of the dimes and (with the exeeption of about 250,000 
pieces) all the half-dines were coined during Jackson's presidency, There 
trad been struck 75,244,515 centa and half-cents. Tt ie added that the 
American Government have it in contemplation to issue three new eoius, 
to supersede the cent, it heme deemed too bulky and unsightly for com 
to be of a inixture of silver and copper ; 
silver half-dime; the cent piece 


since the Mint commen: 
adiminivtration 


mon use. The new coins are 
ove, the half-cent, will be the of a 
will be of the size of the ten cent; and the (wo-and-a-half cent piece will 
be of the size of a quarter-dollor, Times. 


size 





EXCAVATION OF VALLEYS, 


There Is much diversity of opinion among geologists on the subject of the 
excavation of valleys, and of the effoets produced by river currents in modi- 
fying the form of the solid parts of the earth ; and several distinguished men 
have latciy turncd thely attention to this important and interesting subject. 
Professor Sedgwick, seems to bave formed opin‘ons on this point, whi b ap- 
Mesers, Lycll, Murchison, Montrosiet 


proach near to the true theory 
Serope, and others, conceive that the ex cting rivers have, by a long con 
tinued erosion, eaten out deep corres, not only through currents of basaltic 
fava, Put also throuweh solid rocks of subjacent gneiss Mr, Conybeore prove 


Ow! within the records of hietcury, the river Thames ha. had no erosive powe: 


on th: valley; and that the thiviatile erosion, as a mere solitary agent, has 
duced but small effects in modifying the prominent featares of our island, 
r. Culley, however, states that a small rivulet, descending from the Cheviot 
hil «, (long a moderate declivity, carried duwa, during a single food, many 


th yver nd tons of gravel iuto the plain below; and that several blochs, from 
One-h Mf to three-quarters of a ton cach, were propelled two miles in the di 
rection of the strennn, Professor Sedgwick is of opinion that the existing 
drainage of our physical region is a complex result, depending upon many 


eanditions—the time when the region became dry land—its external form at 
the time of its first elevation above the and all the successive disturbing 
forces which have since acted upon its surface, But none of these elements 
ere constant. Tn the formation of valleys, therefore, there is little wisdom 
ia attributing every Ching to the action of exe modifving cause, ‘Then exca 
vation seems to be a complex result, depending upon all the forees, which, 
acting on the surface of the earth, since it were above the waters, have fa. 
shioned it into its present form, We have old oceanic valleys, formed at the 
botto a of the sca, In times anterior to the elevation of our continents, We 
wave longitudinal valleys formed alone the Hne of junction of two contiguous 
formations, simply by the elevation of their beds. We have other valleys of 
anere complex origin, where the beds, through which the waters now pass, 
have been bent and fractured by an inverted dip at the period of their eleva 
tion. We have valleys of disruption, marking the direction of cracks and 
Assures, produced by great upheaving forces. Of volleys of denudation, ow 
sland offers » countless number. Some ore of slaple ocigin, as the valleys 
of the chalk formation, whieh appe ’ wept ont by one flood o: 
retiring wat rs during some Orh of 

erigio, and are referable to many periods, and to several Independent 
Lastly, we have valleys of simple erosion, excavated solely by the long cou 
tinerd attrition of the rivers which still flow through them fhrtged Prom 
the Keinburgs Journal af Nateral History and of the Phosical Sciences. 


een 


r to have been 
period of elevation, re are complex 


gtuses 





Susrvriip.—-The town of Sheffield, at this time (1855), contains 


filly.six furnaces for converting iron inte stcel; besides which, Chore are 
sixty-two establishments, containing 534 furnaces for moulting steel. The 


Original conversion of the metal into blistered steel occasions the use of 
abotit 12,000 tons of coal in the form of coke, and the subsequent pro- 
cesacs requice about 81,000 tons in addition, The varioas manufactures 
of cutlery ant plated go vds carried on in the town consume about 200,000 
t as, and 32,000 tons are the estunated allowance 
steam-engines, of which there are seventy-four, of the aggregate power ot 
AS83 horses, If to Uh se quantities are added 184,000 tons as fuel for 
heuschold purposes, 't will appear that the entire consumption of coal in 
Shefticld amounts anny t#415,000 tons, the whole of which is taken 
from collieries in Cho immediate vicinity of the town,.—Perfer's Progress 
ef the Nation. 

A Sream Monsren.—The keel of a stean-boat of 700 tons has been 
tnid at Buffalo, at the ship-yard of Mr. Joho Carrick. Being owned by 
the enterprising citizens of Buffalo, she is to assume the name of that 
fowrishing city. Her keel is to be 180 feet in length; on deck 195 feet, 
and 29 feet beam. 
9 Set stroke, have already been manufactured, — Montreal Peper. 





The new coinage of the eagle dollar, as well | 


ON SOME TRIPLE COMBINATIONS OF CHLORIDE OF 
OSMIUM, IRIDIUM, AND PLATINUM, WITH CHLORIDE 
OF POTASSIUM AND MURIATE OF AMMONIA, 

BY KR. HERMANN, OF MOSCOW. 

1. Triple Salt of Chloride of Osmium and Chloride of tridium with Chloride 
uf Potassiuem.—When the native mixture of iridium and osmium, as it is 
found in the platinum sand in the Uralian mountains, is mixed with chloride 
of potassium, and a current of chlorine is passed through it; the whole 
being heated, a combination takes place: when the solution is evaporated, 
lark beown, or nearly black oetahedrons are deposited. They are com- 


posed of 


(Terre rr er Rrer ere Titty ee +» 26.6 
Osminm ... aro 8e-n96 eee cee 13.4 
Chlorine and chloride potassinm....... 60, ——100. 


viving the formula Os Cl’ + 2 Ir Cl, +3 K Ch. 

If this salt is mixed with its own weight of dry carbonate of soda and 
heated ing vetort, one portion of the osmium is sublimed in the neck of the 
retort as a binoxide, By heating the resitue in contact with the air, a 
further portion of osmium is sublimed. The remaining sesquioxide of iridium 
retains only a small quantity of oxide of osmium, which, by digestion in 
id and heating, mry be entirely driven off. 


' 


nitro-murintic a 


2. Triple Salt of Chlovide af Tridivm and Platinum with Muriale of Am- | 


montdo This salt is formed in abundance in the platinum manufactory at 

t. Petorsturgh on the evaporation of the solutions from which platinum is 
precipitated by sal amumoniac. Hithertoit has been considered as a combina- 
tion of chloride of iridium and muriate of ammonia, Tt is found, however, 
to contain, besides chloride of platinum and ammonia, a small quantity of 


| palladium. 


for the working of 


100 parts are composed of 31°76 iridium, 
10°59 platinum, 
1°25 palladium, 
° 56°40 chlorine and muriate of ammonia. 
It is, therefore, a combination of one atom chloride of platinum, three atoms 
chloride of iridiam, and four atoms muriate of ammonia, with a small quan- 
tity of chloride of palladium and ammonia, 

&. Triple Salt of Chloride of lridium and Platinum with Chloride of Potas- 
sium. When the sesquioxide of iridium and platinum is digested with muri- 
atic acid, the solution wives off the sinell of chlorine; chloride of iridium and 
chloride of platinum are dissolved by the acid. Uf nitrate of potash is added 
to the solution, the yellow colour changes to a wine red, and by the addition 
of chloride of potassium dark red octahedral crystals are deposited on eva- 
sult is composed of 8°00 iridium, 

32°00 platinum, 
€0°00 chlorine 
giving the formula Ir C+ 4 PIC 45 K CP, 

Phis action of :wuriatic acid on a mixture of sesquioxi'e of iridiam with 
platinum should not be overlooked in the analysis (according to the direction 
of Rerzclius) of platinum sand. Berzelius directs that the mixture of the 
oxides of plat num, rhodium, and iridium, which remains after the precipita- 
tion by carbonate of soda of the double alkaline salts, should be digested 
with whriatic acid, in o:der to withdraw a portion of the alkali with which 
the oxides of shodium and iridium have combined. B) this means iridium 
and platinum will, ia every instance, be held in solution by the murinatic acid, 
which is necessary to be kept in view in order to obtain a correct analysis.— 


poration ; this 


and chloride of potash, 
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CHILI BONDS. 

The National Congress of Chili has passed the following decree 

Article 1. The Government is authorised— 

Ist. To name a commissioner, who, according to the instructions and 
powers which it may deem fit to give him, will negotiate in London a com- 
promise with the bondholders of the lean reised there in the year 1822. 

2d. Vo wive to the bondholders, through the commissioner, any guarantees, 
securities, or mortgages, general or special, on the revenues and fiseal duties, 
for the fulfilment of the proposal which the said commissioner, in virtue of 
his instructions, may make, and they accept. 

sd. Te empower the commissioner to the cifect, that understanding him. 
self with the house of Huilett, Brothers, and Co., contractors of the loan, he 


nee, and settle any accounts, clahus, or d ferences, stand 


HAV ENRIIhe, ares 
ing open with then, 

4th. ‘Lo agree with the commissioner on the terms on which be is to defray 
his voyage to Encland, be remunerated for his trouble, and paid for the other 
expenses of his mission, 

Article 2. After the compromise shall be adjusted and ratified by the 
tiovermment, the Minister for Foreign Affairs shall give information thereof 
to the Chambers, and of all the expenses which the Treasury may have in- 
curred under that head. Therefore, having approved and sanctioned the 
execution of the power which articles 43 and 82 of the Constitution confer 








THE PY ROMETER. ling 
—— f 


wing 
metal, twelve or fifteen inches in length, made fast at one of its extremities, 
it is obvious that if it be dilated with it will become , and its 
other extremity will be pushed forwards. If this extremity then be fixed to 
the end of a lever, the other end of which is furnished with a pinion adapted 
to a wheel, and if this wheel move a second pinion, the latter a third, and so 
on, it will be evident that by multiplying wheels aod pinions in this manner, 
the last will have a very sensible motion ; so that the moveable extremity of 
the small bar cannot pass over the hundredth or thousandth part of a ° 
without a point of the circumference of the last wheel passing over several 
inches. If this circumference then have teeth fitted into a pinion, to which 
an index is attached, this index will make several revolutions, when the dila - 
tation of the bar amounts only to a quantity altogether inseusible. The por- 
tions of this revolution may be measured on a dial plate, divided into equal 
parts ; and by means of the ratios which the wheels bear to the pinions, the 
absolute quantity which a certain degree of heat may have expanded the 
small bar can be ascertained ; or conversely, by the dilatation of the small bar, 
the degree of heat which has been applied to it may be determined. Such is 
the construction of Muschenbroeck’s pyrometer. It is necessary to observe, 


| that a small cup is adapted to the machine, in order to receive the liquid or 


fused matters subjected to experiment, and in which the bar to be tried is 
immersed. When it is required to measure by this instrument a considerable 
degree of heat, such as that of boiling oil or fused metal, fill the cup with 
the matter to be tried, and immerse the bar ofiron into it. The dilatation of 
the bar, indicated by the index, will point out the degree of heat it has assumed, 
and which must necessarily be equal to that of the matter into which it is 


| immersed. This machine evidently serves to determine the ratio of the dila- 





suspenders 


on me, T order it to be corried into effect in all its parts, communicating it to | 


neern, and recording it in the respective offices. 
Dirco Portares. 
Patero. 


who it may ¢ 





Fine \ars A now institution for the promotion of the fine erts has 
just been established at Neweastle, which is to be called “* The North of 
Englond Society for the promotion of the Fine Arts," intended for the 
udvancement of drawing, painting, sculpture, engraving, engineering, Xc. 


by the purchase of casts, books, Ac., and procuring an adequate place | 


where students may work under the same roof. We may add, that one 
important object of the new institution is to encoidrage the study of the 
fine arts in connexion with the useful arts, sach as pottery, iron founding, 


Her engine of 190 horse-power, 16 feet eylinder, and | glass works, cotton printing, in short, through the whole range of busi- 


ness where the aid of the art of design is at all required, Tyae Merenry. 


| 


i 
' 
} 
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tation of metals, &c. ; for by substituting in the room of the pyrometric bar 
other metallic bars of the same length, and then exposing them to vn equal 
degree of heat, the ratios of their dilatation will be shown by the motion of 
the index. 

‘* The most celebrated instrument for measuring very high temperatares, 
is that invented by the late Mr. Wedgwood, founded on the principle, that 
clay progressively contracts in its dimensions, as it is progressively exposed 
to higher degrees of heat. He formed white porcelain clay into small cylin- 
drical pieces, in a mould, which, when they were baked in a dull red heat, 
just fitted into the opening of two brass bars, fixed to a brass plate, so as to 
form a tapering space between them. This space is graduated, and the 
farther the pyrometric gauge can enter the greater heat does it indicate. 
The limits of the converging scale are five-tenths of an inch at the beginning 
towards the opening, and three-tenths at the end, or towards the line to 
which the bars converge. The next thing to be done, was to ascertain and 
establish a connexion between the indications of his instrument and those of 
the mercurial thermometer ; to accomplish this, he employed a heated rod of 
silver, of which he measured the expansion. The clay piece and the silver 
rod were heated in a muffle, and as soon as the muffle indicated a low red 
heat it was drawn forward towards the door of the oven; and its own door 


being then nimbly opened by an assistant, Mr. Wedgwood pushed the silver’ 


rid as far as it would go. But as the division to which it reached could not 
be distinguished in that ignited state, the muffle wa; steadily and cautiously 
lifted out, and left to cool. When the muffle was sufficiently cold to be ex 
amined, the degree of expansion at which the silver stood was carefully 
noted, and the degree of heat shown by the clay pieces was measured by their 
own gauge ; after which, the whole was returned into the oven, and exposed to 
a more intense heat, in order to obtain another point of correspondence 
between the two scales ; the graduated silver rod eat hey an intermediate 
scale, with which Wedgwood’s and Fahrenhcit’s might be readily compared, 
The first of these points of correspondence was 24° of Wedgwood’s to 1370° 
of Fahrenheit’s ; the second was €{° of Wedgwood’s to 190° of Fahren- 
heit’s. Hence, because 6{—2}—4, and 1890—1370=— 520, it appears 
that an interval of four decrees on Mr. Wedgwood’s instrument is equiva- 
lent to 520 degrees on that of Mr. Fahrenheit’s, and consequently, that one 
degree of the former equals 130 of the latter, and the zero (or ©) on Wedg- 
wood’s scale corresponds with 1077 and a fraction on Fahrenheit’s. Henee, 
we have the means of reducing the degrees at any point of one seule, to the 
corresponding degrees on the other, through the entire range. Mr, Wedg- 
wood’s instrument includes an extent of about 31,200 of Fahrenheit’s, or 
about fifty times that between the freezing and boiling points of mercury, 
by which points the performances of mercurial thermometers are necessarily 
limited. Also, if we conceive Mr. Wedgwood’s scale to be extened down. 
wards below his zero, as Fahrenheit’s is supposed to extend upwards above 
the boiling point of me*cury, the f.eezing point of water will fall on 8°.42 
ov somewhat above 84° blow the zero of Wedgwood's scale, and that of 
mercury on 8°.596, ora I'ttle below 84°; so that the distance between the 
freezing points of mercury and water is an interval of .175 of a degree oa 
Wegwood's scale; 8° and a decimal from the freezing point of water to 
complete ignition ; and 160° is the highest point or degree of heat to which 
our ingenious philosopher was able to extend his observaticns. ' 
*** Since dry air,’ observes Dr. Ure, ‘augments in volume three-eighths 
for 180 degrees, and since its progressive rate of expansion is probably wii. 
form by uniform degrees of heat, a pyrometer might easily be constructed on 
this principle :—form a bulb and tube of platinum, of exacily the same form 
as the thermometer, and connect with the extremity of the stem, at right 
angles, a glass tube of uniform calibre, filled with mercury, and terminating 
below in a recurved bulb, like that of the Italian barometer. Graduate the 
glass tube into a series of spaces equivalent to three-eighths of the total 
volume of the capacity of the plitina bulb, with three-fourths of its stem, 
The other fourth may be supposed to be little influenced by the source of 
heat. On plunging the bulb and two-thirds of the stem into a furnace, the 
depression of the mercury will indicate the degree of heat. As the movement 
of the coluinn will be very cousiderable, it will be scarcely worth while to in- 
troduce any correction for the change of the initial volume by barometric 
variation ; or the instrument might be made with the recurved bulb sealed, 
as in Professor Leslie's differential thermometers. The glass tube may be 
joined by fusiou to the platina tube. Care must be teken to let no mereury 
enter the platinum bulb, Shovld there be a mechanical difficulty in making 
a bulb of this metal, then a hollow cylinder, of half an inch in diameter, with 
a platinwn stem, like that of a tohneco-pipe, screwed into it, will snit equally 





well,’ 

‘*A very convenient pyrometer for ascertaining the relative expansibility 
of the various metals that can Le drawn into wire, was contrived by MP 
Gurney, which he employed in bis chemical lectures. It represented a wire 
of the metal to be examined, attached at the lower end to a peg fixed upop 
a piece of board ; on this board is also a series of little puliey-wheels, tarw 
ing freely on their axes, and around the peripheries of these wheels the wite 
is carried to the uppermost, whence it is conducted out of the vessel, and 
over a small central wheel of a circular graduated scale, and with a weight 
tied to this end of the wire, which keeps it in a state of tension. Thus pre- 
pared, the appa:atus is immersed in a vessel of water, or other fluid, heated 
to the desired temperature within their capability, which is determined bya 
thermometer placed therein. The expansion which then takes place is ae 
curatcly denoted by the index pointing it out upon the gradnated circum- 
ference, the index turning round as the elongation tekes place. Upon 
abstracting the heat, the wire contracts and draws back the wheel and index 
to its previous p sition. An instrument of this kind, carefully coustructad, 
and with a sinaller central wheel, would, without doubt, show the expansibilify 
of the ductile metals with great exactness, and very satisfactorily, as the wire 
may be of great length, be wound round a large number of pulleys, so as to 
cause an obvions elongati n of an inch or more.”’—Hebert’s Engineer's and 


Mechanie’s Rucyclopedia,. . 








Moon.—-M. Gruithuisen, the indefatigable professor of Munich, n0* 
publicly declsres, that the moon has an atmosphere, and, consequently, 
clouds. He says, that he has seen annular mountains, which are miiied 
Evdoxia and Aristotle in his map, covered with a number of points whieh 
in anterior observations had occupied a different position, These may 
thle points the Professor thinks can be nothing else than the cloudy m™ 


the moon’s atmosphere. 


Discoveries since 1766.—The steam-engine improved, 1769. An- 
cient reiigion in ludia, 1774. Spiuning by steam, 1782 Air-halloons, 


Herscheli's tescope and four new planets, recovering drowned persons, 
umbrellas, and cnt nails, 1792. Hydraulic press, and tele- 
graphs, 1794. Pereu-sion powdcr, Galvanism, the names in chemistry, 
1803, The Argand lamp, boring for water, coal, &c., 1804. Roman 
cement, gas-light, 1815. Sugar cultivated in Louisiana, 1809. 
Nautical Almanack, navigation by steam, 1810. Printing by steam 
power, stereotype plates, circular saws, sugar from the root beet, 
anthracite coal, lithographic impressions, 1816 Musical boxes, 1817. 
Safety lamps, chain cables, 1820. Chronometers perfected, power 

for cloths, stockings, treadmills for prisons, the stomach pump, 
railways, lead and coal mines in the U. S., craniology, 1828. 

guns and carriages, 1832. Gum elastic shoes and boots, 1833. 


Xc., 
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